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An Experimental Study of Local Scour Countermeasures
around Bridge Pier using Sacrificial Piles
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Fig. 21 Open channel apparatus for the experiment of local scour
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Fig. 2.2 Pier Model and Sacrificial Piles used for experiment

Table 2.1 The pier and sacrificial pile factors used for experiment

Pier Sacrificial piles
diameter opening ratio diameter sacrif. pile apex angle skewness angle
Dicrm) Ry(%) dicm) #{(number) a®) Jel@
25 93.8 .
32 92.0 05 5 B 10, 15, 20, 30
40 9.0
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Fig. 3.1 Maximum scour depth with flow depth
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Table 3.1 The maximum scour depth accordings to distance
between sacrificial pile and pier{flow depth=10.2cm)

(unit: c¢cm)
pier o=, _ao. — A O
' diameter D=25cm D=3.2cm D=4.0cm

dl(itfmce D a=30° } a=60°| @=30"| @=60°| @=30°| a=60

2.0D 32 3.6 3.6 4.0 4.0 44

2.5D 3.1 3.4 3.5 3.8 3.8 4.2

30D 3.2 3.5 3.7 3.9 4.2 4.3

3.5D 3.4 39 4.1 4.3 4.4 49

no sacrificial piles 35 4.3 44 4.7 4.8 5.4
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Fig. 3.2 Varation of maximum scour by time step

34 $A4Eo dE 24799 A2 N

ARz ARE 7120 27e) AWdsU), FAAB), AE(dsL), $3(dsRY 4717 gk 1% A
J 2 e HRBIAZY(dy) 22 BB ATH(Fig 33)

Ag%zol 47 25m, 32cm, 40cm?) @ztd FUZALIE, 3°, 45° HYRHAE 22 W sa, o
4 BREs 22ENY 4N M dg ARAEAS AN ANG w2 2o A BAG Ao
Fig.34% 20 9ol mi vie} o] g@ael Avt iz AW, 57 H 938 27 FA Fo

2 vehtom, w7 H92e ATAHL A9 FAR 23%E Buiw o
E2) wzrzon e AgA2de H4%de AXeA Gue W, FARAL VN en FHAE
745 15, 30°9) ©o.® UEhth ol gHZEst ARAEN ¥ AT Udee I & Urk

-660-



apex angle 15 degree

60 R it e e T i e R
50
.4
dsRk § 4o . ———— .
3 £
T a
- 8
flow e P 4 dsB g s
P . T S| @
dsu!
4 (S 20 —— 1erdinmetar 2 Sepn
2 pier @l — giecammoertar 3 2¢hn
- sacrificial dst ——  gierdumoatar 4 Och
piles 1o S o

dsuy dsB dsL dsR
each pier side

(a) @ = 30 degree
Fig.3.3 The location of each pier side Fig.3.4 Scour depth of each pier side by apex angle

apex angle: 30 degree

apex angle: 45 degree

80 - —
70 - 4
50
60
£ .o ; -4
= T se
I B
g $ < e
3 30 - 5 40
3 b3
30 -
2o - —@— §erdismeter. 2. 5¢cn . —@P— grerciametsr 2 Scm
—,— @t diameter 3.2¢pm 20 —— ier cdiameter 3. 2¢m
—— iwr diameter 4 Ocem e ler digm eter 4 Dch
£0 - .- 10 e e - - ——
dsuy dsB dsi dsR dsU dsB dsL dsR
each p\ersme each pier side
(b) @ = 30 degree (c) a = 45 degree

Fig.3.4 (Continue)
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Table 3.2 The reduced effectivness of skew angle of sacrificial piles
as a scour countermeasure

Skewﬂ(%?gle 0 10 15 20 30

06 31% %% 8% 18% 299,

e 09 28% 14% 10% 13% 15%
1.48 9% 6% 2% 1% 6%

184 11% 5% 1% 4% 8%
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